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ABSTRACT 



Self -regulation components linked to academic 
problem-solving were studied. Cognitive process instruction on analogy 
problems was given to 63 undergraduates on a Monday. On Wednesday, 
problem-solving performance within the inductive reasoning domain was 
assessed with 30 Remote Associate Test (RAT) problems. On Friday, 
problem-solving performance between the inductive and deductive 
problem-solving task of 20 categorical syllogism problems was assessed. 
Results indicate that both within- and between-domain problem-solving 
performance is influenced by knowledge acquired prior to practice. In both 
cases, this influence is indirect, being mediated by the learner's ability to 
monitor working memory during practice. Self-efficacy assessed during 
practice is directly linked to within-domain, but not between-domain problem 
solving. On the other hand, eductive mental activity directly influenced 
between-domain, but not within-domain problem-solving performance in this 
study. Exploratory path analysis can provide insight into the relative roles 
played by selected cognitive-motivational components of self -regulation when 
learners are required to adopt to changing demands during problem solving. 
(Contains one figure, three tables, and four references.) ( SLD) 
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This investigation involves an extension of exploratory work focusing on the identification of 
in self-regulation components linked to academic problem-solving. In this stuciy, cognitive process 
instruction on Monday was followed by a within-domain problem-solving task on Wednesday and a 
between-domain problem-solving task on Friday. 

Perspective 

As conceptualized in the present studty, problem-solving transfer is not automatic. Consequently, 
factors other than instructional manipulations during practice must be considered when viewing problem- 
solving performance as a self-regulated process (Schunk & Zimmerman, 1994). Initial efforts have been 
made to identify individual differences of a cognitive-motivational nature, that are involved in the self- 
regulation of problem-solving within the inductive reasoning domain. This stuciy which takes a 
psychometric approach is an extension of this effort. Previously identified learner characteristics of self- 
efficacy, prior knowledge, and monitoring of working memory (MWM) ability are combined with 
eductive ability as predictors of problem-solving performance. In addition, the scope of problem-solving 
has been expanded to include both within-domain and between-domain transfer performance. The 
underlying assumption driving this investigation is that learner characteristics involving self-regulation 
foster executive functioning (decision making and judgments) that promotes adaptability to new problem 
situations. Ideally, this information will provide impetus for further integration efforts involving self- 
regulatory components and their role in problem-solving transfer. 

Previous findings (Phye, under review), indicate that the self-regulatory components of self- 
efficacy and MWM predict within-domain transfer. Thus, it is hypothesized that these self-regulatory 
components will be significant predictors of within-domain problem solving even though within-domain 
transfer is more broadly defined in the present study. Based on recent work , it is hypothesized that 
eductive ability will be a significant predictor of between-domain problem-solving performance. “ 
Eductive ability involves making meaning out of confusion: developing new insights; going beyond the 
given to perceive that which is not immediately obvious; forming (largely non-veibal) constructs which 
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facilitate the handling of complex problems involving many dependent variables” (Raven, Raven & Court, 
1993, p.3). Hypotheses are tested using psychometric procedures to construct a path analysis model. 

Method and Data Source 

Participants. Sixty-three undergraduate students enrolled in introductory psychology courses at a 
larger Midwest university received extra credit for voluntary participation. 

Materials & Procedure . During instruction, all participants practiced 20 verbal analogy 
problems under the same instructional condition. Practice consisted of a series of test and study trials. 
During study trials, participants were provided with both advice about the general procedure to be used 
when attacking analogy problems and corrective feedback in the form of the correct solution. Problems 
were presented individually via a carousel projector. Exposure times varied across trials with each 
problem being presented for 18 s during trial one, 12 s during trial two, 9 s for trials three through five 
and 12 s for the last trial. In all cases, the inter-stimulus interval was .5 s. 

During practice, in addition to acquisition-learning performance, the cognitive-motivational 
variables of self-efficacy, prior knowledge, MWM and eductive ability were also assessed. Self-efficacy, 
prior knowledge and MWM were assessed using previously established procedures (Phye. under review), 
and eductive ability was assessed with the Raven Advanced Progressive Matricies (Raven, Raven & 

Court, 1993). These learner characteristics serve as predictor variables of within-domain and between- 
domain problem-solving performance on subsequent problem-solving tasks. 

Problem-solving performance within the inductive reasoning domain was assessed two days after 
practice. This problem solving task consisted of 30 Remote Associate Test (RAT) problems (Mednick, 
1967). Problem-solving performance between the inductive and deductive reasoning domains was 
assessed four days after practice. The between-domain problem-solving task consisting of 20 categorical 
syllogism problems has been employed in previous experiments (Phye, under review). 

Results and Discussion 

Acquisition-learning performance during practice (process instruction) was consistent with prior 
findings and is shown in Table 1 . 
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Due to the exploratory nature of the path analysis, the model initially developed included all 
possible paths (and, thus, all possible direct and indirect effects) from each variable at an earlier time 
point to each variable at a later point in time. Shown in Table 2 are the pair-wise correlation coefficients 
for the learner characteristic variables. The different path coefficients and the corresponding t values are 
shown in Table 3. The path-analytic model (Figure 1) that was developed reflects four points in time. The 
first time point incorporates pre-training measures of self-efficacy, prior knowledge, and eductive ability. 
These variables were the exogenous or independent variables in the model. The second to fourth time 
points incorporate the endogenous or dependent variables. Specifically, the second time point 
incorporates MWM which was assessed during the last practice trial. The third time point incorporates 
within-domain problem-solving performance, and the fourth time point incorporates between-domain 
problem-solving performance. 

No tests were conducted to determine if each path coefficient was significantly different from 
zero; this was because there were no data from an independent sample that could be used in a 
confirmatory analysis. Only the potentially important path coefficients (i.e., those with relatively large t 
values) are included in the diagram and will be considered in the following interpretation as substantially 
different from zero. 

When considering self-regulation o f within-domain problem solving performance, present 
findings pertaining to self-efficacy, monitoring of working memory (MWM), and prior knowledge can be 
viewed as a partial replication and extension of previous efforts (Phye, under review). These findings are 
considered a replication because learner characteristics are assessed in the same manner and the task is 
problem-solving within the inductive reasoning domain. These findings are also an extension of previous 
studies. Previous efforts have used analogy problems (with differing mapping strategies) for both the 
acquisition-learning and transfer tasks as measures of within-domain problem-solving. In the present 
study, analogy problems are practiced, but RAT problems made up the delayed task. Also, constructed 
responses (fill in the blank) are required in order to complete RAT problems. 

The path analysis indicates that RAT performance is directly linked to self-efficacy and WMW. In 
contrast, RAT performance is not directly linked to prior (background) knowledge of analogy problems 
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encountered during practice or educative ability. However, prior (background) knowledge is indirectly 
linked (mediated) by WMW. These findings suggest that relatively speaking, self-efficacy and MWM 
play important roles in the self-regulation of within-domain problem-solving performance. Although, 
prior knowledge is an influential factor, it is mediated by MWM ability. These findings support previous 
findings (Phye, under review) pertaining to the roles of self-efficacy, the monitoring of working memory, 
and prior knowledge in the self-regulation of a problem-solving process. A point of particular interest is 
the direct, but non-interacting contributions of self-efficacy and working memory monitoring ability. In 
practice, these data suggest that individuals who undertake practice with confidence in their prior 
knowledge, and exhibit the ability to keep track of their progress during practice, are those who are 
most successful in applying (within a problem domain) what they have learned. 

When the problem-solving sequence involves a change from within-domain problems to betwen - 
domain problems , performance continues to be directly influenced by self-regulatory activities involving 
working memory monitoring ability (MWM). Further, prior knowledge continues to influence 
performance indirectly through working memory. Interestingly, eductive ability that played no apparent 
role in the self-regulation of within-domain performance is directly linked to between-domain problem- 
solving performance. 

Self-efficacy is no longer directly linked to problem-solving performance. This is not unexpected 
given the marked differences in analogy problems and syllogism problems. Also, there is no direct linkage 
between RAT and Syllogism problem-solving performance. However, as can be noted from the path 
analysis model, working memory monitoring ability during practice is directly linked to both RAT 
(within) and Syllogism (between) domain problem-solving. 

Scientific Importance of Study 

To summarize, both within- and between-domain problem-solving performance is influenced by 
knowledge acquired prior to practice. However, in both cases this influence is indirect, being mediated by 
the learner’s ability to monitor working memory (MWM) during practice. On the other hand, MWM 
assessed during practice is directly linked to both within- and between-domain problem-solving 
performance. Self-efficacy assessed during practice is directly linked to within-domain, but not, between- 
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domain problem-solving. . On the other hand, eductive mental activity directly influenced be tween- 
domain, but not, within-domain problem-solving performance. Thus, exploratory path analysis provides 
insight into the relative roles played by selected cognitive-motivational components of self-regulation 
when learners are required to adapt to changing demands during problem-solving. 
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Table 1. 

Mean Number of Problems Solved (Acquisition-Learning) During Practice on Monday. 



Trial 1 


Trial 2 


Trial 3 




Trial 4 




12.86 


13.00 


19.16 




19.67 




Table 2. 












Intercorrelations Among the Variables in the Path-analytic Model. 








Variable 




1 2 3 


4 


5 


6 


1. Self-efficacy 




.46 .22 


.31 


.38 


.07 


2. Prior knowledge 




.35 


.51 


.41 


.20 


3. Eductive mental activity 




-- 


.18 


.21 


.37 


4. Working memory monitoring 






- 


.49 


.42 


5. Within-domain transfer 








- 


.34 


6. Between-domain transfer 










- 
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Table 3. 

Path Coefficients (t Values) Among the Variables in the Path-analytic Model. 



Path Coefficients (t Values) Among the Endogenous Variables 


Variable 


i 


2 


3 


1. Working memory monitoring 


.00 (.00) 


.00 (.00) 


.00 (.00) 


2. Within-domain transfer 


.36 (2.81) 


.00 (.00) 


.00 (.00) 


3. Between-domain transfer 


.38 (2.80) 


.19(1.46) 


.00 (.00) 


Path Coefficients (t Values) Between the Endogenous and Exogenous Variables 


Variable 


1 


2 


3 


4. Self-efficacy 


.10(75) 


.21 (1.72) 


-.14 (-1.09) 


5. Within-domain transfer 


.47 (3.61) 


.10(74) 


-.13 (-.89) 


6. Between-domain transfer 


-.01 (-.07) 


.07 (.56) 


.34 (2.93) 



Note. Path coefficients with values zero were constrained to that value. Each of these paths were from an 
endogenous variable at a later time point to an endogenous variable at an earlier time point. 
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Figure Caption 

Figure 1 . Trimmed path analysis model linking self-regulating learner characteristics to within domain 
and between domain problem-solving performance. 
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